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m m « 

[0001] ^mit^m^-^f \z.wo. m^. m-^~^^T^<t^^^mxm^ 

[0002] %mm^^M^m^^hth^%m^, ^wm\z.iot^xmm^fhti%yr^^ 
zfcmztiZo ^(Dtcib, %(D%mt\^xm^hix^m^—^<D^^tt\.x\%. m 

[0003] t^x\ %m^-<Dtem^-^-Y%-7T'(s<*®Lm'tz>m&, %mt\^x(D^ 

[0005] ^(Dtlfr, ^mW-^~^h<Du—^r%^u^x\^^x%yr^^<D^yY^ 

xiz^m^x&&m^<D{&M&mz^ktf-mmcnfrtix\,^ 0 
[0006] La»Lfca*e>, %-m^k\z.u>^m^^m^x\~t. ^m^—ftyt^r^t^m 

[0007] ^x\ ±m?*m%Mffi-ttttb. TiE^^it-^^^tL-rv^i^^i/^v 

[0008] mi7te. rtmnxmi^m^^^m^r^^cDm^mm^^-rm 
mzxz>&$imx&z> 0 

[0009] [Hl7^-ri5l-> &nXmilzrM^£ti&¥mi£ft s r^4xSlte. ^=7yY\ 

yy", W^<Dm^\\L\Z.^WiMl^^2\Z.^\^X, MQW (Multi Quantum 

weii:^mm^^mmm^m53^y<yb^34>hm4^\^x^-y<^m^. 



[ooio] MQwsHwsstt; mfrm&*fs&mx~m. m&mm6&nf$vxv^ 0 jtm~ 

[oon] ^uc, ^^MW^^^^i^m^xW-^-V^r^^t^^ir^m^ 

4X^—s<ftm&fe55(D^yh^Xm&m%£S7Kfcm£th. ^(D^tfyY^X 
^mm^57X-^^b^4^m^nX%tii^55a^hth^tl^ 0 
[0012] ^L-C, ^(DXtfyh-y-J^CD^mZntiV- 3feffiW^55a^^^-^-K 

#l^^:i^l:#^^9-61652^# U>>U£^ fijfS^f^mi ^FJ^£^ 

[0013] ^atfru- Ifofl&ttJiottSrJKlf^ri, ^NM*^— tf*^W#t*ix5^ 

[0014] Ld»U ^Mlc^fru— if ©i&tt*<B««rJt£tf foEtt"T?f4, 

,£^£cfc^ m-^-^^T^^t^^mmKm^m^>^<f^xv^. 

[0015] /jMo, «t©3§f^#^te, Xm&ff&M^ (10/692, 125)S.^#I 
#f^i±Jil#-^-(03 025 058. 3)tCjoV^ % nM^^KJl^, inP^^^pM^ 

^^^m^M^—^mm^mti^mw^%mi-^^x^^ 0 



[0017] UbdSo-C, m^^-CP^^^tLTU^^^Tfe*^^, {Rfc* 

[0018] *i-C, ±lEFnm&td^Tft£*Lfcfctf)T-fc9. W—*—Y%~7t4'< 

[0019] buib g w^awc-r**:*^, *&m<Dm<ommz£z>^ 

Mtzmm (2) ±fc«* s 7~14 n m£bT«£tL3, #S4^-#F«it^-a OJS 

iHneiSHMS*^"?^'** (2) Jtlc^$tb5, InGaAsPa»b&5n§!*7s>K 
A (3) Xt*InPa»P>ft5pS!*7S'KJi (9) <t£JMlU 

y^y< (31) tytw^mtir^t^w^ti-^m^-^mm^ti^ 0 

[0020] ftilS g W«r3Sfifei-S^:»^, *&m(D&2<Dl&mz&Z£^ 

wi^mtti&m^mMztizytdK hubbub©*—*— K3t77^^v^7 
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[0021] fulS g W^JEfti-Sfc*^, #^(Dfg3cD«^£j;;5i:, 



[0022] WIBB-«l4:Jftri£i-4fc*-fc, *«M©»4©tB«fc±S^, 

(Separate Confinement Heterostructure : 3fc /S (4) <t, 

<5o 

[0023] witi S #3gSI3tf>Ml5tf>flHIHc«J:5£, 

1l&fE!&l<7>SCHJitt1S#OJi(4a, 4b, 4c, •■•4N)j&»fcfcS^«#5ft«r&*, 
iifffEf^CDSCHJIfi, mm<Z>m(6a, 6b, 6c, -6N)^b*S#S#at«r^tpri 

[0024] MIS S ^^B^i-^fcfe^, *3B9ia>J&60>1iB«K:J:S^ 

wfla»i ©sch^ rasrtsswBiMfc©* <d® m mRxfm&&tfitd,m&m i-aav n 

^^HR^tC^-ix^tLnl, n2, n3, nN&tftl, t2, t3, — , tN£U 
^^lli^fc^-etb^tbnl, n2, n3, — , nN&tftl, t2, t3, tNirbfcit, flff 
tl=t2=t3 = , =tN 

ns>nl >n2>n3>, >nN>na>nb 

ns— nl >nl— n2>n2— n3>, >nN— nb>nN — na 
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^J&^HSWc-tJVeftnl, n2, n3, — , nNRXftl, t2, t3, — , tN£U 
*d»5>MI^^«tiVpniil, n2, n3, — , nN&tftl, t2, t3, — , tNtVtct^. iff 
K/i©JBWna^*WEpS^72xKll©JE^nb«t?)i«V^HfilSr&«)T, llfrSEJ§H£ 
ns>nl>n2>n3>, >nN>na>nb 

ns— nl — nl — n2=n2— n3 = , =nN— nb 
ae.U nN-nb>nN-na) 

tl<t2<t3<, — , <tN 

jffrtbmyk^HJrthnl , n2, n3, — , nN&tftl, t2, t3, tN£U 

WI5m2©SCHii^^^MIBm^^Ji^«^St^ff$?:SfrlB?gtiS^ifiVN 
^-^^UlS^JCl^^tbnl, n2, n3, nN&tftl, t2, t3, — , tNiLfcirt, Iff 
IE#S©JS^fc<£>:*:/hB906rau flWBJSH4S©JB*f*nsAS*t>i*i<, IMBxMfJy 
KJl©Jffi^*na^StflBpS!^7yK«©JB»f*nbJ:?>fl5V^Bi«Sr&«)T, fttjffiStt 



6 



ns>nl >n2>n3>, nN>na>nb 

ns— nl>nl— n2>n2— n3>, >nN— nb>nN— na 
tl<t2<t3<, — , <tN 

i&\,^frbimm^tl^:tLnl, n2, n3, nN&l/tl, t2, t3, tNtU 
jffrbimyk^tl^fonl, n2, n3, — , nN&tftl, t2, t3, —, tN£Lfct£\ fu 
tl=t2=t3 = , =tN 

ns>nl>n2>n3>, >nN>nb 
na>nN 



ns-nl>nl-n2>n2-n3>, — , >n(N-l)-nN 

^V^^yiR&^ti^tUil, n2, n3, nNSt/tl, t2, t3, tN<tU 

iuiE!fl2(DSCHJif;i:fctt3iiu^ 
^^HI^^-^n^tLnl, n2, n3, nN&tFtl, t2, t3, tNirbfc^ tu 

ns>nl >n2>n3>, >nN>nb 
na>nN 

ns— nl =nl — n2=n2— n3 = , =nN— nb 
tl<t2<t3<, — , <tN 

feV^frbMlk^tl^tlnl, n2, n3, nN&mi, t2, t3, tN^U 
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jjfrhVgfcttti^irinl. n2 s n3, — , nNXVtl, t2, t3, — , tNtUtbg* ffi 

ns>nl>n2>n3>, nN>nb 
na>nN 

ns-nl>nl-n2>n2-n3>, >n(N-l)-nN 
tl<t2<t3<, — , <tN 

tuts s to&mtit-rzitibizL, *&w<Dmi3(ommz&z>k. 

lt--BiSSSLT^$nfcpSUnPd>e>*SSRlOSiiJi (16) i: 
BtllEMK^SiAJi (16) ©ftfe®fC^LT^$tbfenMlnP**b^5lK2<75ffiiiS (1 
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7) t*zh\z. MtffiTzzt&w&kttmi2<Dmmiz.fto¥mi*i'-i? &mmtstiz> 

o 

[0026] HfflSg to&m&'tZtUbKL. *&W<D&14(Dmmz£Zk. 
[0027] MIE e W«r*J5K"f *3893 wMl5<Dflg«{c«J:5^ 

9)£, 

mzmxoiz-mf&zhtcmmm (24) * % 

'So 

[0028] ftfJfES #j£iS/&-r5*L#>^ *H^^16<7)^#{cj;§i, 

oo. 98 n TrLMTx*&%^t*w&birzmi<omm\z.&o*mw^—y £ ammzti 

•So 

[0029] mzato&mj&l-ZtLib^ *&W<Dmn<oWMK&Z>b, 

ffj|Sn^7^KS^=lt^-rSInGaAsP(^m^S^> 0. 96^mg±^lo0. 9 

mm^m^mm^nmxh^b^.mmnm^ym^mtzf^^m^T^^m^ 
zti. m^m^yvm^mum\m(D±.^\m^M^b^mmb-r^mi<Dm 

[0030] _hfB@ itt£iS/&-f 5fc#>}^ *^PJ(D^l9(Z)^tca:^, tulE^^S^^p 
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[oo3i] ^(Dx^^m^m^-'f^xmt. nm^yyvmo)^, Ga, a Sj p 

(DAytm^Pf^mm^. nm^yVm (3) <Dm^S:^0. 96-0. 98 » m, log 
+4«(5)(D^7~14Mm(c:LTl/^cDT\ fgigX#^-K£a^U£^ib, 

[0032] r KXintis '&&&m<D£ot£^x j $ c r—'mm$i 

[0033] [HiiBiiH:, ^mm^mimmMmicm^m^-^wtmm^^-rnw 

[|82]I82H:, *»§l©»l|g^«»c«a#aifl5:w— -lf©S«OWfaiB|-C*>5. 
-*-|2-e2b5„ 

[H8][H8«, ^PJ^^i«^^{^5^^i^-if'«co^#i4^-ri21 . 
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m i im 1 1 a. mioiCTjk-r^m <Dm(Dmmmm^^mw^— mm&n 

[0034] ^T. HiB*#»bT*«M©IIJfi»«^filS^*#:i — -»f ^oV^ift^-T5o 

[0035] IHltt, if©^o#fifc**t-<^ia, 

[0036] IHl^i-j;5{-, *J8WOlBl^Jfi^1»^«S¥3lflcV'--f t lW:, nSttnP* a e>* 
Z>^fc&fa2<D±\^ n^InGaAsPa>e>fc3n§i>73'KS3, 
1COSCH (Separate Confinement Heterostructure:7 1 6^jA#3s)Jl4 > InGa 
AsP35»P>J&5?£t£Jf 5, InGaAsP*»^«C5^20SCHS6dSjl|l#^KfS$tb'rv >5 0 

[0037] EUWSWC, nS!^9jxKJi3, IglOSCHJf 4 N igt£S5 % fg2<7)SCHjf 6te^ 
M^^ttT*5"9. ^^^S<75Mffi!lfCp®InP*^*5TePSiiS7&U!nMlnP 
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[0038] -£ti. m2(DscHm6<D±MRu±nm^m8(D±.m\a-i, p§jinp*»e>fcsp£!* 

7yKJB9^^4xTV^ 0 pl!*7s/Kg9tf>_LliK:tt, pS^v^WilOtfsj&fc* 

[0039] *&W<D%l%ffi&M\Z.&Z>*m>W^— lf^*3V^-C,Stt^5^bT{i, 

-TJ:^ 4j§<D#FJ!5a£\ rcO^-#Fil5a£Dj^#JWi«-r^5ji(D|$M5bi: 

[0040] rc7)4g(7)MQW^it^Wb^ei4ji5(DT#J^{iS-r ; 5^l<7)SCHjl4^1i^:(D 
jf4a, 4b, 4c, -, 4NA^Jfc5#S»attb, IrHSK, f£t£Jl5<Z)_L{|iJf£<|ft«1-5 
3?2<Z>SCHjf 6£M:(Djf 6a, 6b, 6c, — , GNii*bt£Z>&mW&ktZ>a 

[0041] [§|2^-rj;5f-. 5l^:fctt5IMJf 5btf)S#r^£rns, nM^7^Kil3<Z)® 

#rs££na, pM*'7S'KS9<Z>Jffi#rSj££nb£-r5. 

[0042] »10>SCHjf 4£fl|fife-*-5#S4a, 4b, 4c, 4N<E>ffi#r3fcRtfff££~t 

ivettnl, n2, n3, nNSl/tl, t2, t3, — , nNiU IrHUI^ 3l2<DSCHjf 6 
£fPf/&-f3#Ji6a, 6b, 6c, ••, 6N©JB5fS^XUfff$S^il. n2, n3, — , nN, X. 
tftl, t2, t3, — , tNti~i> 0 

[0043] ^L-C. #£g#r^tf>*/hM#te, TfE<Z)^5£-e^1-<k5^ ISH4Jl5**e>at^ , *> 

tt, InP*»P>>feSpM^7yKS9<^JB^nb«t?)ia5v>, TlEW^5£-C^i-£5^i£ 
[0044] ns>nl>n2>n3>, nN>na>nb 

isblc, ^(D^mft^— Ifl^wcte, IU3^-rj;5^ ff?l<7)SCHji4&l>*|g 
2©SCHJi6*#^5Wffi?"t-SJitBS:MOJB*f*l&6S, JSH4«5*^75/K*3 

, 9— fp]5@/h^</«e6«t5^S^rv^o 

[0045] -T^^-b, ^10SCHS4&Uf^20SCHS6Srflf^-rSB|g!-f-5S+iSiW(0® 
[0046] ns-nl>nl— n2>n2— n3>, — , >nN — nb>nN— na 
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$Hl<DSCHm4RXfW2<DSCHm6mi&-$-Z>&m<Dm&-tl, t2, t3, -, tN 

[0047] -tfttts &m<Dm£& 

tl=t2=t3 = , =tN 
[0048] Z.<D£5\zMj&£iri1£¥Ul{ft'— Ifl-CH:* p«ffill&i«ffil2£<Z>IWiai:iSfE«JE 

[0049] ^ajflcu-if 1^*5V^T. ^^-KOfg^WJUoo, K 

[0050] -r^fc>^> ^n^-ifi-m, M&LtM\^ mmm5x*±&&tiiz.ytp&¥m 

[0051] ^(Dxtfyhmkn, *mWiz.£Z*mte^— !f IteasvvCHu SttS5©JSSPd^ 

[0052] H4ttu If lteSsttS^atfyHBO^**'^— 

[0053] rr-C, ft^sKs/hOflSsW*, :Mi£^fRlOfiJ-&Jt-Cfe«9. -t 

*v€f*Ll:l. 35, 1:1. 2, 1:1, 1:0. 8, 1:0. 65O#J'g-W:?r^bTV>-5 0 
[0054] ft, -tflttK*!**— K"C»iRbT*3«3, ^ifcflei'— if lOiSffila, lb 

frbm&zhzytte, &m-tz>£o\^ ^mm^— ifi^»^®ia, lbc^-r^- 

[0055] HU/^ibt^SJ;?^ ^^{-^-5^^— if l-?Wu l>"f tb©3t^yh©fll 

~14^ m-C*>iXfiAV^tdS5W 4 5o 
[0056] 05tt, ^^^S^ft^-if lfc*5»"t*7K¥^KyhSfcl^— tfW*t3t©3* 
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[0057] men. *mmz£&¥mit^-^i^tetf%¥Ufc^-^i<Dfe&m5(Dmki/ . 
[0058] m5tm6k*it&Lx / xrfrz>£o\^ ^m^x^m^—^ixn. m-jxm 
[0059] tot, ^mmnm^^m^—^ 1^*^-02, &t£/i5c£>ii>M=;**vMi£ji< 

[006O] *mM3tm<D¥mi£i'— tfiic&^T, ^--^—Y%yr-(^t(D%^ 

[0061] ^(Dm^mw^-^ ixte, mmicmfemm&tfc^itfcfmxte, ^ 

[0062] t^X\ *%m&m(D¥-mti&'~-y t 1X\*. fu^Lfc^^ nfltiJ^yKJl £lnGa 

AsPxm$-tz>~k\M. ¥mi$^-^i(vfti®xft*m<ftmfc&<Dmffim$tm 
*i&mi-%(DkmmcD$j}&&mz>^ktfx%z><Dx\ ssmfcuc. aws**— k©* 

[0063] ^#d, Jb^LfcJ:?^ ^ll^ff aM#-S§-(lO/692, 

125)St>WH^fFtitlil#^-(03 025 058. 3) ^jo.V^T, nM^2/Kji/5^ InP 

^h^pm^y^mx^mmm^±^^nGaAsP\cx^xm^nx^^^t^x 
^ mmmm.x^s<y~te%\tit)m§hthz>t$i\^ wm®.*— Y*m&*iW£ 

[oo64] vfrzi^ ^nhco^mxm^nx^^(Di-i, ^m<D^mxMMtir^ytm.tvx 

t(Dm^u^xu^x%^ir^o^t^m^x^^^<Dx\ fcttmt£m>&. 
[0065] bfc^o-c, ^h<D^mxm^rix^^^mi^m^^s %m\t^ 
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t£?£&m<Dmft3. 5/imM4. 0 n miZ±t^oX^ ^TMZ^ mm^M&l — " !f 
[0066] L**i>, rtLb^^-Cfi, *«^©¥i^-flt*Jl^ *—K3fc7T^ 

[0067] umi, ^ISWttJ:*^*^— tf l^fci^T. JSH4Ji«3fiJc*5»t*, nfld*7 

[0068] r^X(^«ttLtf „ ndB^^yK^tCjflJ^Stl&ASO. 925 /x m<DiiS"^>InP^7^Kil^ffl 

if O^-a-i:|R)^{Cn{l!l^yKS^l^^^:^0. 925 ju m©InGaA 

[0069] ZtUZttV. n{|iJ^^5/K^^fflV>-5InGaAsP<D*a^ft^O. 96 /z mtir^t^y 

v^-7mtm7 nmtm, $e>toHj*St**o. 98/xmti-n«r, ^yM-^wwa&i 

[0070] 03fc£v^#^Jfe^1®OiNM£i' — if itf>#Ji<E>®#Wc:ovvcffti£-r 

'So 

[0071] tt34UfcB3©«8fWttK^i-«fc5^ *l^»^^>^^-if »1 
X^20SCHS4, 6&Ml$-tZ>&m4a, 4b, 4c, 6a, 6b, 6c^*5»tS»fig"f S 
»*a51IB©JB*f*iSiS, igttJi5j&»e>#*75'KJi3, 9^l*]5&/h£<fc5.fc5K:lS!Jt 

[0072] ^tUCJ;^ ^HJfe^^^^*#:i/-if f|ll,£t>H2tf)SCHjf 4, 6F*J«o 

[0073] rofcfe, *^^«©^»ff^-1flOrt«Tf3t**<3t*»Krt^3tO*'1'- 
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[0074] -£tc, *mMl&f&<0¥Mftl'- J f lX'te. InGaAsPj&>fcft5nS*73'KS3<DJi$r 
[0075] r<Dfca^ *3afiJ^1»oaN»«:u— if lTfi, Sttl5h £>l&tJ<f&2£>SCHJf 4 

[0076] *HJ6?F^cD^«:i — if lXit, SttJl5£nS:?7$/KJf 3£<^S#r^ 

[0077] AfleWfcitt, *HJfeff^O^^^-if l-Ctts nM^7^K®^m^^ft?rO. 9 
6~0. 98/zmO«5fflT^«-rsri:tc«tt9, fci*ft*~K«:jqiJE-C#<5**0>*&te 
Ji«S:7'~14/xittBftfca:^ci-«wt*s-C#5. 

[0078] rtucw, *mMxm<D¥mfci'— f m^m.mm<DmMcx^ta^(D 
[0079] *mmKm<D*mfc^— fi pm^^kji go/y^^n^s^ 

[0080] ft*3 % EH4Ji5£&l.&U ? 2&2<E>SCHjf 4, 6£fcl:}ott53fctf>g3Dj&&# 

[0081] mtcpsbi 2 , m(Dmmmm<D^m^— tfi^b-c, ei9^i-«t5t-s m&t* 

|&2tf>SCHJi4, 6Sr«J5fc-t-5WMR-f SJitBSWOJB #T^M£t?b<U J.o#g(D 
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Xh^\ 

[0082] ns — nl=nl— n2=n2-n3==, — . =nN-nb 
({B.U nN-nb>nN-na), 
tl<t2<t3, — , <tN 

tut* &h\^<Dmimm(D^mv£^-- ? itvx. mio\^-t£?^ mmxim 
2COSCHS4, 6&m&irzm&irz>mtes.m<DmtiTmmtes m&m5frcbm<tez> 

[0083] ns— nl>nl— n2>n2-n3>, — , >nN— nb>nN— na, 
tl<t2<t3, <tN 

[oo84] ^(Dt^s ^tih(Dm.<Dmmmm(D^m^-^ico^nx^m<^mw^ 
x\ ftumZitimT-tZo 

[0085] iitCs ^ftL^Hlii©^^- -f KDm^-^^^Xhs InGaAsP^^^n 

[0086] rcDfc*. V>T ^llM^cD^gft^-lf ltf>*§-^*5^-Ob, 7£t£Ji5i|gl 

-*F%*mz>^kfrXHsZ> 0 
[0087] ±5z!!Ufcl2ll0^t-ftil(Z)^Jfe^^(D^^-ifl<D#^cDS^, J¥£ 

[0088] ^<Dmmmm<D^m^- j fixi-Xs ^mm^uts mi^Ltcmm^^^Xs 



18 



[0089] *ter^ Z.G>¥mm'—1f lfc^5*Brla, lbfl>, # tfSHRIR (B^Wtt) 

[0090] £fc. 1 »c*3tt*fi^4S5ro#Stt, 9. On mlzmfeZtiZo 

[0091] ^rLT, ^©^^1 If lfC*3ttS±iBUfc«t5*#S4a, 4b, 4c&lF6a, 6b, 6 

c, 3, 9<£>Jaj#r^ns. nl N n2, n3. na, nbf± % (bandgap wavelength) 

[0092] ns = l. 2/zm 
nl — 1. 15 m m 
n2 = l. 08 /z m 
n3=0. 99Atm 
na=0. 97 ytz m 
nb = 0. 925 /xm 

#*3, P M^75/Kil9^ia^^^:*o-C^-5InP^J;oT^^^TV^(D-t:\ 

[0093] £fc, r<D^^l^— If lK:fctt£±3£Ui:J:5fc#JS4a, 4b, 4c^:^6a, 6b, 6c 

£>J¥£tl, t2, t3fi. ^T<^i5t-^^$^o 
[0094] tl = 3. Onm 

t2 = 8. Onm 

t3 = 25nm 

n3!*7s>KJi3<7)J¥$tefa7. 5/imiLTl/^\ 45E*-e*>*InGaAsPSr# 
[0095] n^7-7Kl3©IMtna^0. 97 m m£>4&£\ Ga^AsCDfU^In^P 

o 

[0096] #3&9§-m, ft&m&<o&A^tfx<Dffi&kj&&&8t<DMffl\zi:^ 

3Zn%L-tZ>^btf°!mkt£^X\s ^„ 
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[0097] sat, *(Dm&j-&<D-m*wiw-rz>o 

[0098] $fei\ T-mammi-2 X 10 1 Vcm 3 (DnMlnPO^#:S^2±{C N W«^JSM 
n&M: (MOVPE) m*m^X. mm&7. 5 » mt^iIg^l~2X 10 1 Vcm 

[0099] Jfck:, *§J*&fi;6 s O. 99 /xm, 1. 08 Mm, 1. 15m mO/^K — ^InGaAsP^r-^rix 

-en,25nm, 8nm, 3nm(DJ^^-e^SUT, SCHJl4£r^/&-r5o 
[0100] ^rUT, ^KDSCHjf 4<7}±tC, InGaAsP(D#FS5a<f;InGaAsP(7)KMJl5b$r 

[0101] St£Jl5<Di:^,|§j&?&:^l. 15 Mm, 1. 08 Mm, 0. 99^m©/yK- 

^InGaAsP^tL^Snm, 8nm, 25nm<Dj?:£-eif BUT, ^2C0SCH«6^ 

[0102] -^br, ^2c£>SCHjf6<D_Bc, ^FM^2ft^^5~7 X 10 1 Vcm 3 -^J¥£0. 5 m m 

(Z)InP*^^p^72/Kjl9^T^lf(5^ft-r5o 
[0103] -^CO^, ^XVCVD?i#^J:"9^®^SiN l^tlOnragML, ^^7^- 

x 

hyy^^^XaT'il'SlOMmm^^h^^^^bfc^cD^^^^^^t 
[0104] fcfcl^T, ftifSSiN ^^SR§.«^^{-fUffibT, MOVPEjfetd«tt), p^InPtf) 

X 

TSBS&S7, nMlnP(7)_h^S^e8^SL-r, ^im«5£ffl&&^c1£. Si 

n m*w^-tz> 0 

x 

[0105] ^(D%.£M\Z.TWfoWi&5~~lY. 10 1 Vcm 8 OInP*»5>**pS^7i/Klig©_bJi 
£P£r2. ^F^^^SXlo'Vcm^^cDInGaAsPOp^ri^ 
^Hf 10£0. 

[0106] -^lt, pM=i^^hJiiO(D±ffi^p«®ii^^u ^mww^2<DT\n\z.rm, 

m^&KmVtzik. S£3mm-e#l<9tfJU fii^®tc:LRll21, «®^HRj|22£ 

[0107] mim, ±ffi^i5^«^tLfci^^-ifiwm^ai^^#i*^-ro 
[0108] igiiitcjov^-c, ft&&mFte±mmmi\z£z^m&i'-^<Dmi&^u #t£ 
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[0109] ^O^^U— »f Icfcfttf , Kft:7T-f'^<a*£^W80%£&5 

[ono] ^fc. z<D*mfti'—^<Dvm?7yvm9ft\£&tfzftmc&ibmm*i7%x*foy 

o 

[oin] tat, mmKi^^tc^m^-^b^mh^r^um^mh. &&mm<Di> 

[0112] ±izBLfc#2»#:i^— ims*i&*«i&©t>©-e*>6as, mi2^i-y^« 

[oii3] ^cjs. mi2^*5v^r. pM^^yKS^t^pM^^^hSio^iidfisio 

2 

5lftlMi23as^$tbS. 
[0114] r«Dj;5^y^«lit^^#^i/--if©^-et ) , lnP*>ib#5pS!^s/KS9K:*tU 

jEtR*»c, %<D^*rm?7yh*mm\^mhi£z>^tti*x%^ ±&kmrnz&m 
tons] mm^t^m^—^xn. TM<D^ftm&2±\z&m^&utmtt 

[0116] fc*5, «&3*Ufc#iNf«cU— Ml^)SCHJi4<Dft^^{|lJOji4c(Dm^ 
SSr, InGaAsP^^^5nM^7^KJi3<D|a^SJ; 1 9S<bTV^c^, H114^-r 
^l©SCHS4W*t^iM<7)S4c(4N) ©>6&^i£:g£lnGaAsPfl»e>&5n3! 

[0117] r.©0l4J^"f flfcoHJfe^tfifcJ:5¥#flc^— If l-Cttx ®l4^-f 

|glOSCHS4Wft 1 t>^ftijO®4NOJSJfsjanNASinGaAsPd^^SnM^7 
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S/KJf 32(Dm$t&na£'9i>i&<W'M£nX\' ^ (na >nN) 0 

[01183 z<D£5\c&m&i&f&£tiit¥mfc^—*Fi\z&^xh* ^(Drmtyyvmz*. In 

[0119] £fc, rtD|2|14{^-rM(7)^Jfeff^tCj:^^^l/-lf lT-te. SglOSCH/f 4<D 
[0120] r(DHl4^^-ftllC>^m?F^^J;6^«^i/-if IX te, H114^L/-cJ;5 

MfE#Ji^®wo^§s#ji. ffifzmmm5*nj&^zmm<Dm<v?-hxm: 
m^pm^yvm9<Dmmmnbx^^m^^^x.m^m^m^hm^^m 

ns>nl>n2>n3>, >nN>nb 
na>nN 

[0121] rtu^nxx, r<DEii4ic^-t-ft&(D||Jte^^(cj;s^^v— if l-efi, tfr^bfc 

|glOSCHS40*t>^{»J<7)S4NOffi^^nNiSlnGaAsP36^/«CSnS^7 
j/KJiSOJB^nai^^KJfeSiXTV^ (na>nN)^{C, |gl<£SCHjf 4. Jg 

ns-nl>nl-n2>n2-n3>, — , >n(N-l)-nN 

[0122] £S©ff£asSVM3S?L<fc5J:5fc 
tl=t2=t3 = , ••, =tN 

[0123] ^ixtt, S(r»bfeia3^^IKl©|^«^llBlcJ:5^flcu— if iojffiJf4s4Wft(n 
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s-nl>ril-n2>n2-n3>, — , >nN-nb>nN-na)£— %t&M1rZ&V>£\^ 
[0124] U>>5f£. ^(D^14{^rftfe^»?f^^J; ; 5^^--^l^*5it5mi^SC 
na<t%iS<^^tbTV^V>5«^fi^ ^10SCHS4&t/|g20SCHJi6S:«fife 
td(ns-nl=nl-n2 = n2-n3 = , =nN-nb, {S.U nN-nb>nN-na)^ 

^tLxv &m<vm£&ft&m5frt>m\< ^mjzzv&x? k ui< t2 < t3 

S^#tt^-M^t5(ns-nl=nl-n2=n2-n3 = , — , =nN=nb)&GD 

[0125] £?c, rO014f^^flfeO||lfe^t!gfCi5^^— 1fl^iott*^l^>SCHS 
4^*t^ftij£D^4N^jS^^nN^InGaAsP^^^^n^^7^K^3(DSiff^nacfc 
%{fe<^^tLTV>5V^«^«,^l^SCHii4St>^2(DSCHJl6^«^-r5 

^<^J:9^(ns-nl>nl-n2>n2-n3>, — , >nN-nb>nN-na)l£^£ 

(DmUfm^^— ^»i-^(ns-nl>nl-n2>n2-n3>, -, >n(N-l)- 
[0126] If lT*ti* nm?7vFm3%m!%-tZ>lnGaAsP(Dmj&& 

97 umfDm^m^t^xnmvtc^. ^m<D^mw^— ifi-cra, inG 

aAsPWia^^^O. 96~0. 98 /z mOtSffl-Cjg&U ^ofl&ttS5©#SS:7~14 
[0127] Jfrfc, IfllCiSVvC, InGaAsP^l^^^O. 96~0. 98 

umcommxmiR-ffus. ^.-^-vyt^r^^t^tm^-r^m^ at***— k 

[0128] 015}«^P^ro¥^l/-i^l^§BO^-^-K^7T^^31^3fe^-t-5^ 
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[0129] lill5{C*5V^ M— K3t7r^^31tt. 3tA#tffi31a»CAR(a&K*tt4)lft32 

[0130] ^m(D^mw^-^\^n(D^.-^~Y%yT^^it%^-rh~mt^x 

-^^®«tARJ^32^#^/cHuffi¥-^-K3fe7T^^31(D5feAMffi31aiM 
[0131] #3891©iMH*:i'~if l&KM<7>&-*-Vft7T'('<3l£yt&&-rZ>{&<D 

®2l)^^fcUtt$tLSi/-f i 7t^ c f 3 ^tti:, ^-^-K^7r-r^3l<Z)7feAW®31 
-ifl(D-^(D^ffitAR!K32^#^^MSH^-^-K5t^T^^3lc7)^;AW®3 

[0132] C^Cj;^ ^flcu-if l<Dfei>km5frbUEm 21i«9 ttiiW^fcftte, 

K^7r^^31C7)^;Alt®31a(7)^T31btcA^tb5o 
[0133] -tLT, £<Z>*jEfcfc«fc*iff , X^*-K«r«ofc**?3H4Ji«SrJS:<b-C^i»fri^ 

-ifl^m-^^K^7T^^31^^*^^^3fe^i-Swt^T*#5o 
[0134] iS.1t, fl&Jfibfc*^^— if lT?t4, St£« 5<^MW-Jjll&t/$fl2<7)SCHJi4 

, 6a*Ktte>*l/rvv5flS % HH6^-r<t5^, ^lS.t>^2<7)SCHS4 ) 6SrK»ti"» 

[0135] £©£5^ #38SJJtf> 3 £3*ffcl' — iFllCfctbtf, nM^7yKJS3tC47C*t3|SKln, Ga 
, As, P)£ilt/\nM^:yFS3<^»:S:£0. 96~0. 98/*mfcU 
5COifjg^r7~ 14 ix m^iS^LTV ^ 0 

[0136] r*U£«W, ^^©3fig|#:u-Hf licttLtf, 36Jg«5lc||*-K«rl6J*UC3ise> 
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[0137] La*t>, If l-ett, «rfFXttl«t»cBI!*$ix5«*©J:5*^- 

[0138] t^oT. ^_L!tj&LfdJ:5fc:. ^KtctHfi, Kft^rf^ft^-rs 



C 
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[l] IriPfrhttWfcb, 

MiaS«±^ffi*S7~14/*mi:LT^$ixS, ^M^FflUgSr^tfEHtS 

Ji2fcmnPa»kfc5pM*7s/KJi££A#U 

[4] MI5^ttiliHtjfenM^7^KStora^^^^nainGaAsP^^^6^1(7)SCH 
(Separate Confinement Heterostructure:^t^3jA^as) Mt^ 

[6] WIESt^fcfe»t«lWrlB««0|i»M©Jffi*f*Srnsi:U, 

^^MS^^-ttU^tbnl, n2, n3, — , nHRtftl, t2, t3, —, tN£U 
^bJiI^^tt^ttnl, n2, n3, — , nNSt/tl, t2, t3, tN£Lfc<t#. Htf 
tl=t2 = t3 = , =tN 
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ns>nl>n2>n3>, >nN>na>nb 

ns— nl >nl— n2>n2— n3>, >nN— nb>nN— na 

[7] mtt^KisvzmBMm<D»Mo)mift*te*tu 

**»bHH*^-t*V?*Lnl, n2, n3, — , nKfttftl, t2, t3, — , tN£U 
**»e>HBftfc-tiv?iXnl, n2, n3, — , nNAT/tl, t2, t3, tN^bfctt, jiiT 

ns>nl>n2>n3>, >nN>na>nb 

ns — nl=nl— n2=n2 — n3 = , =nN- nb 
({&U nN-nb>nN-na) 

tl<t2<t3<, ••, <tN 

[8] HtrlEiSH±E tc*5»t«litria*«[0»M©JBllf*Smsi:U, 
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**»b)Rfcto'tJv&iXiil, n2, n3, — , nNRXftl, t2, t3, — , tN£U 
#a*bffi&fc-tiveftnl, n2. n3, — , nNXt^tl, t2, t3, tN£Ufc£!r, ftff 

ns>nl>n2>n3>, — , nN>na>nb 

MISmi^SCHJlS^2^SCHS^«^i-5^nW<DWIE^^S{-*5tt 
ns — nl>nl— n2>n2— n3>, >nN— nb>nN— na 
tl<t2<t3<, —, <tN 

i&\/^i>*bffilkttti^tinl, n2, n3, — , nNXT/tl, t2, t3, tNiU 
jjfabmftLtttl^tlnl, n2, n3, nNXt/tl, t2, t3, tN<tbfci:#, ffj 
tl=t2=t3 = , =tN 

ns>nl>n2>n3>, — , >nN>nb 



28 



na>nN 

ns— nl>nl— n2>n2— n3>, — , >n(N— l)-nN 

[10] mm^^m^m^-r^mm^m^-hxmh^ ^mmm^m-r^m^mmm^nst 

ifiV^^Hi^f^n^ixnl, n2, n3, nN&tKtl, t2, t3, tNirU 
jjfrbimik^irh^rLnl, n2, n3, nNSt/tl, t2, t3, tN<tUi<tt\ fu 

ns>nl>n2>n3>, >nN>nb 
na>nN 

ns — nl =nl — n2=n2— n3 = , =nN- nb 
tl<t2<t3<, — , <tN 

cm mum^m^mj^ir^mm^mo^xmhm^mmm^m-r^mfD^mm^rist 
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^^frbMlk^Mtnnl, n2, n3, — , nN&tftl, t2, t3, — , tN£U 
^^IlI^^tL^nnl, n2, n3, — , nN&T/tl, t2, t3, — , tNibfci#, jttj 

ns>nl>n2>n3>, nN>nb 
J.O 

~_ na>nN 

MIS01OSCHjiStJ ? ^2WSCH^^«^i-^n^ncDHUlE^©^^*3tt 

ns-nl>nl-n2>n2-n3>, — , >n(N-l)-nN 

tl<t2<t3<, — , <tN 
C [12] Hfj|E¥^^-^lia^^#^tLT^J^^^TV^r«b^#m^-r5lf*3S4^ 

[13] StrtBnSl^yKW, Striae l^SCHJl, BufEStie, iufEfg2<7}SCHjf .&IJ*fij 
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c 



c 



[14] mu^^-^m^mmtLxm^nx^zt^wmtir^n^i^ 

MfEp^^KJi^^SiufEy^ 

[16] MianSi^7yKSSr#^i-5InGaAsP^)*iJ5feS[SAS. lnP(Dffi.J&$.g:U±X& 
[17] HfrfEnM^^ixK^^flf^-rSlnGaAsPOm^^^.O. 96 /imglfloO. 9 
[18] BfrfS^^^S^^nM-^fc^it. S&IEn^^yKJiiSliWBJSttJiroT^^J* 

[19] l!trfE¥##S^p^-e&5£:£\ lWIEnSi^9s'KJi^«(nEfiH4JiO±* , fc^ 



31 



m m • 

a^flcu— Iff*, InPj&>e>fc5£«^ SfrfES«±tCi|.i^7~14/zni^UT?f^$il^), #1 
b*SnS^7yKJi&innP*»e>*5p^7jxKJii:«r*i-S. tulE^#^-if (i, 



1/11 



[01] 



c 



c 




[02] 




6< 



{ 



6c- 
6b- 
6a- 

5a- 
5b- 





2/11 



[03] 




m^m- — > 



4/11 




5/11 




c 



6/11 




7/11 




8/11 




9/11 



[013] 



C 




C 



10/11 




[Ell 5] 



I. 



22 



21 



32 

rl 



31a 



31b 



31 
Z 



11/11 



[016] 



C 



C 



n b L 

I na " i 



I 



5b 5a 



5b 



KI3 



[HI 17] 



>5tl5 



nb 



— n s 




